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Abstract 
The main purpose of this study is to define the perceptions of biology, science and primary teaching candidates studying at 
Selcuk University on the concept of “cell” using metaphors. The data of the study was obtained through the answers given to the
complete-questions such as “cell is like…because,…” and “cell is similar to…, because…” The suggested metaphors were 
gathered under 6 groups: “administrative”, “controller”, “building stone”, “ information store”, ‘‘cooperative”, “connective”. As
a result, it was seen that almost two third of the participants defined cell as “building stone” and “cooperative” while the rest, one 
third, defined it as “administrative”,“controller”, “information store” and “connective”. 
The results of this study indicate important data on the fact that metaphors can be used as effective tools to reveal the students’
personal perceptions on the concept of cell. 
Keywords:Metaphor; cell; qualitative research; biology.
1. Introduction 
Metaphor is the explanation of a concept, case or event associating it with another concept (Oxford et al., 1998). 
With this way a connection between two things is set up and the relation is described (Kadunz and Straber, 2004). 
What makes metaphor so strong is that it allows to reflect a mental schema on another mental schema by making an 
association between two disparate cases (Saban, 2009). Thus, when there was a connection between the newly 
learned things and already learned ones, acquisition becomes much easier. One of the most important sides of a 
metaphor as a teaching tool is that it creates an environment that enables long term remembering (Arslan and 
BayrakçÕ, 2006). It can be thought as cognitive tool due to its support to the memory as it eases both the students and 
teachers’ functions. Besides, it can help the students focus their attention and may support new interpretations 
(AçÕkgöz, 2002). 
As the result of analysis of the data obtained from both national and international studies on metaphors and their 
usage, it is concluded that metaphors can be used as an effective teaching material (Bozlk, 2002; Guerreo and 
Villamil, 2002; Çelikten, 2006; Eppler, 2006; Saban, 2008, 2009; Pramling, 2009; Güven and Güven, 2009). 
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Cell is the basic and functional unit of the living things, and these units get together to form organisms. It is 
necessary to understand the function of the cell, in oder to understand the function of the organism. It is highly 
difficult for a student to understand tissue and systems if she/he does not understand the concept of cell. In our study 
we used metaphors in order to understand how our students percieve and imagine the concept of cell in their brains.
The main purpose of this study is to define the perceptions of biology, science and primary teaching candidates 
studying at Selcuk University on the concept of “cell” the basic unit of life using metaphors. For this purpose the 
following questions were asked: 
1. Through which metaphors do the students at biology, science and primary teaching explain their perceptions 
on “cell”? 
2. Under which categories do the metaphors suggested by the studenst on “cell” can be grouped in terms of their 
common features? What features of “cell” did the students higlighted in these metaphors? 
2. Method 
2.1. Study Group 
In this study qualitative analysis method was used. Totaly 212 students as a study group was formed from the 
students, at Selcuk University Education Faculty, who took “General Biology” lesson, 74 (34.9%) of them is from 
biology teaching, 68 (32%) from science teaching and 70 (33.1%) from primary teaching. 
2.2. Data Collection 
The data of the study was collected through semi-structured open ended questions. The concept of metaphors was 
explained with illustrations to the participants from the mentioned departments and in order to reveal their 
perceptions on “cell” they were asked to complete the following sentences: “Cell is like…because…” and “cell is 
similar to…, because…”. Students were given an empty paper and during the lesson (45 min) they were asked to 
write their ideas focusing on one metaphor. These papers that the candidate teachers wrote in their handwriting were 
kept as “document” and were regarded as the basic data source in the study. 
2.3. Data Analysis 
230 students took “General Biology” lesson at Selcuk University Ahmet Keleúo÷lu Education Faculty form the 
departments of biology, science and primary teaching, were asked to write metaphors related to “cell”. The data 
obtained from the students was analyzed as follows: 
1. After the metaphors written by the students were evaluated, metaphors that 212 students suggested were 
included into the study while the metaphors suggested by 18 students excluded from the study. The metaphors 
that were rejected were thought not to have reflected the “cell” or had more than one idea. 
2. The metaphors that were included into the study were listed alphabetically and the percentages of the students 
that represent each metaphor were given next to the metaphor in the list. 
3. The metaphors were grouped in terms of their common features. 
4. It was defined that the metaphors grouped under the same categories were developed from what feature of the 
“cell”.
3. Findings 
In this section the data on metaphors related to “cell” obtained from teachers candidates of the departments of 
biology, science and primary teaching were presented as tables and they were analyzed and commented on 
according to the questions formed at the beginning of the study. 
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3.1. Through which metaphors do the students at biology, science and primary teaching departments explain their 
perceptions on “cell”? 
At Table 1, the metaphors developed by the students were listed alphebetically, and the number of the students 
that represent the metaphors and their percentages were given. 
Table 1. The suggested metaphors regarding of the concept of ‘‘cell’’ and the number and persentage of students representing them (in alphabetic 
order)
The code 
of 
metaphor 
The name of 
metaphor 
The
frequency of 
students
representing
metaphor 
The % of 
students
representing
metaphor 
The code of 
metaphor 
The name of 
metaphor 
The
frequency of 
students
representing
metaphor 
The % of 
students
representing
metaphor 
1 Atom 11 5.2 24 Homeowner 1 0.5 
2 Bank manager 3 1.4 25 House 7 3.3 
3 Bead 1 0.5 26 Human 24 11.3 
4 Beg 1 0.5 27 Machinery 5 2.4 
5 Book 5 2.4 28 Microchip 1 0.5 
6 Brain 3 1.4 29 Number 1 0.5 
7 Brick 8 3.8 30 Office 1 0.5 
8 Car 1 0.5 31 Page 4 1.9 
9 Castellan 1 0.5 32 Point 9 4.2 
10 Class 2 0.9 33 Pulley system 1 0.5 
11 Computer 3 1.4 34 Puzzle 4 1.9 
12 Country 1 0.5 35 Room 3 1.4 
13 District 1 0.5 36 Sand 1 0.5 
14 Doorkeeper 2 0.9 37 School 5 2.4 
15 Drop of water 5 2.4 38 Sea 2 0.9 
16 Factory 40 18.9 39 Securty guard 3 1.4 
17 Family 5 2.4 40 Squad 6 2.8 
18 Flight recorder 1 0.5 41 Syndicate 2 0.9 
19 Food 3 1.4 42 Town 3 1.4 
20 Formicary 5 2.4 43 Traffic police 1 0.5 
21 God 1 0.5 44 Universe 4 1.9 
22 Goverment 4 1.9 45 World 16 7.5 
23 Hive 1 0.5  Total 212 100 
According to the data obtained from the study students developed 45 metaphors on “cell”. Factory (40), human 
(24), world (16), atom (11), point (9) were the top ones in the list. 16 metaphors were represented by only one 
student. The number of the studnets that represent the rest of the metaphors, 24, changes between 2 and 6. The 
students associated 8 of the metaphors with living things, 36 with nonliving things and one with God. 
3.2. Under which categories do the metaphors suggested by the studenst on “cell” can be grouped in terms of their 
common features? What features of “cell” did the students highlight in these metaphors? 
In this part the metaphors obtained from the study were grouped under 6 headings, given as tables and 
commented on them. The reasons that were given by the students for each metaphor were carefully analyzed and 
defined what feature of the “cell” was used to develop this metaphor. 
3.2.1. Firs Category: Cell as a ‘‘Co-Operative’’ 
At Table 2, the percentage and the number of the students that develop the metaphor of ‘‘co-operative’’ were 
given. When we look at Table 2 it is seen that this category was represented by 13 metaphors and 87 students 
(41.2%).
Table 2. The metaphors constituted the category of ‘‘Co-Operative’’ and the number and persentage of students representing them
The code of 
metaphor 
The name of 
metaphor 
The frequency of students representing 
metaphor 
The % of students representing 
metaphor 
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8 Car 1 0.5 
12 Country 1 0.5 
16 Factory 40 18.9 
17 Family 3 1.4 
20 Formicary 5 2.4 
23 Hive 1 0.5 
26 Human 11 5.2 
27 Machinery 5 2.4 
30 Office 1 0.5 
33 Pulley system 1 0.5 
40 Squad 6 2.8 
41 Syndicate 2 0.9 
45 World 10 4.7 
Total 13 87 41.2 
When the reasons of “co-operative” category were examined, it was seen that the students developed this 
metaphor considering the division of labour among organelles, as they sometimes act together (cell division, 
substance synthesis etc) and their relationship with each other. The two samples of metaphors with the highest 
frequency in co-operative category were given below. 
‘‘Cell is like a factory. As factory continullay makes production with the machines and people with great 
harmony in order to meet the needs of people. Similarly, cell does a similar job synthesizing the materials with the 
help of organelles in order to meet the needs of the living thing (Primary teaching, male). 
‘‘Cell is like a human Just like the organs in someones body have different duities, the organelles in cell have 
different duities. For example, nuclei is the manager in cell. Brain does the same duty for people. Digestion is 
carried out by lysosomes, while stomach does it in people, respiration is the duty of mitochondria in cell, it is lungs 
duty in people (Biology teaching, female). 
3.2.2. Second Category: Cell as the ‘‘Building Structure’’ 
At Table 3, the percentage and the number of the students that develop the metaphor of ‘‘building structure’’ 
were given. When we look at Table 3 it is seen that this category was represented by 13 metaphors and 63 students 
(29.8%).
Table 3. The metaphors constituted the category of ‘‘Building Structure’’ and the number and persentage of students representing them
The code of 
metaphor 
The name of 
metaphor 
The frequency of students representing 
metaphor 
The % of students representing 
metaphor 
1 Atom 11 5.2 
3 Bead 1 0.5 
7 Brick 8 3.8 
13 District 1 0.5 
15 Drop of water 5 2.4 
17 Family 2 0.9 
26 Human 13 6.1 
29 Number 1 0.5 
31 Page 4 1.9 
32 Point 9 4.2 
34 Puzzle 4 1.9 
36 Sand 1 0.5 
42 Town 3 1.4 
Total 13 63 29.8 
When the reasons of “building structure” category were examined, it was seen that the students developed this 
metaphor considering the fact that cells form organism by getting together. The two samples of metaphors with the 
highest frequency in “building structure’’ category were given below. 
‘‘Cell resembles to human. As people form communties by getting together and these communities form public. 
Cells are very like this structure. They form organism by getting together, the organs form the systems and finally 
they form organism (Biology teaching, female).
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‘‘Cell is like atom. Because atom is the basic element of matter and cell is the basic element of living things’’ 
(Science teaching, female) 
3.2.3. Third Category: Cell as ‘‘Connective’’ 
At Table 4, the percentage and the number of the students that develop the metaphor of ‘‘connective” were given. 
When we look at Table 4 it is seen that this category was represented by 9 metaphors and 33 students (15.5%). 
Table 4. The metaphors constituted the category of ‘‘Connective’’ and the number and persentage of students representing them
The code of 
metaphor 
The name of 
metaphor 
The frequency of students representing 
metaphor 
The % of students representing 
metaphor 
4 Beg 1 0.5 
10 Class 2 0.9 
19 Food 3 1.4 
25 House 7 3.3 
35 Room 3 1.4 
37 School 5 2.4 
38 Sea 2 0.9 
44 Universe 4 1.9 
45 World 6 2.8 
Total 9 33 15.5 
When the reasons of “connective” category were examined, it was seen that the students developed this metaphor 
considering the fact that cell surrounds the organelles and cytoplasm and keep them together for an union. The two 
samples of metaphors with the highest frequency in “connective” category were given below. 
‘‘Cell is like a house because it keps everthing that belongs to it inside, similarly house also keeps its belongings 
inside it’’ (Biology teaching, female).
‘‘Cell is like the world. Just like the world keeps living and nonliving things inside it, cell keeps crystal, 
cytoplasm and organelles inside it” (Primary teaching, female). 
3.2.4. Fourth Category: Cell as ‘‘Manager’’ 
At Table 5, the percentage and the number of the students that develop the metaphor of ‘‘manager” were given. 
When we look at Table 5 it is seen that this category was represented by 4 metaphors and 11 students (5.2%). 
Table 5. The metaphors constituted the category of ‘‘Manager’’ and the number and persentage of students representing them
The code of 
metaphor 
The name of 
metaphor 
The frequency of students representing 
metaphor 
The % of students representing 
metaphor 
2 Bank maneger 3 1.4 
6 Brain 3 1.4 
21 God 1 0.5 
22 Goverment 4 1.9 
Total 4 11 5.2 
When the reasons of “manager” category were examined, it was seen that the students developed this metaphor 
considering the fact that nucleus inside in cell is responsible for the managing the cell. The two samples of 
metaphors with the highest frequency in “manager” category were given below. 
‘‘Cell is like the government. Just like the manager molecules in cell control the events inside the cell, the 
gorvernment control the events in the country (Primary teaching, female). 
‘‘Cell is like brain. The management and control of all the activities in the body such as breathing, excreting and 
digestion are carried out by the brain. The activities in the cell are controlled and managed by its nucleus’’ (Science 
teaching, female). 
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3.2.5. Fifth Category: Cell as ‘‘Knowledge Store’’ 
At Table 6, the percentage and the number of the students that develop the metaphor of ‘‘knowledge store” were 
given. When we look at Table 6 it is seen that this category was represented by 4 metaphors and 10 students (4.8%). 
Table 6. The metaphors constituted the category of ‘‘Knowledge Store’’ and the number and persentage of students representing them
The code of 
metaphor 
The name of 
metaphor 
The frequency of students representing 
metaphor 
The % of students representing 
metaphor 
5 Book 5 2.4 
11 Computer 3 1.4 
18 Flight recorder 1 0.5 
28 Microchip 1 0.5 
Total 4 10 4.8 
When the reasons of “knowledge store” category were examined, it was seen that the students developed this 
metaphor considering the fact that DNA molecule that the cell contains stores genetic knowledge and transfers it 
from generation to generation. The two samples of metaphors with the highest frequency in “knowledge store” 
category were given below. 
‘‘Cell is like a book that contains a lot of knowledge. Just like the book, DNA and RNA molecules store and 
keep the knowledge that belongs to the cell (Biology teaching, male). 
‘‘Cell is like a computer. Computer stores the necessary knowledge on its hard disc and then copies and uses the 
knowledge on other computers when it is required. Cell, similarly, stores the knowledge, copies them and transforms 
to the next generations’ (Primary teaching , male). 
3.2.6. Sixth Category: Cell as ‘‘Controller’’ 
At Table 7. the percentage and the number of the students that develop the metaphor of ‘‘controller” were given. 
When we look at Table 7 it is seen that this category was represented by 5 metaphors and 8 students (3.8%). 
Table 7. The metaphors constituted the category of ‘‘Controller’’ and the number and persentage of students representing them
The code of 
metaphor 
The name of 
metaphor 
The frequency of students representing 
metaphor 
The % of students representing 
metaphor 
9 Castellan 1 0.5 
14 Doorkeeper 2 0.9 
24 Homeowner 1 0.5 
39 Securty guard 3 1.4 
43 Traffic police 1 0.5 
Total 5 8 3.8 
When the reasons of “controller” category were examined, it was seen that the students developed this metaphor 
considering the fact that the substances taken inside and send outside of the cell are controlled via cell membrane. 
The two samples of metaphors with the highest frequency in “controller” category were given below. 
‘‘Cell is like a security guard. A securtiy guard controls the area in his/her responsibility, checking ins and outs 
in his work place. Similarly cell controls ins and outs’’ (Science teaching, male). 
‘‘Cell is like a doorkeeper in an apartment. He/she controls everyone who enters the building and avoids gypsies 
and beggars from entering the apartment building. Similarly cell controls the materials to enter and exit’’ (Biology 
teaching, male). 
4. Discussion
At the beginning of this study it is accepted that the topics related to “cell” were given equally, according to the 
syllabus of the class, to the students who took “General Biology” lesson. Therefore, while forming the study group, 
it is thought that all the candidates took this lesson. While assessing tha data of the study, it was studied whether the 
metaphors that the students developed shown difference from department to department. What metaphors were used 
Yes¸im Yene and Sema Özkadif / Procedia Social and Behavioral Sciences 2 (2010) 1107–1113 1113
by the students to show their perceptions on the concept of “cell”, under what categorized these metaphors were 
grouped, and what features of cell were used to develop these metaphors were shown as the result of the study. 
According to the result of the study, the metaphors that the students used for the concept of “cell” are gathered 
under 6 groups: “administrative”, “controller”, “building structure”, “knowledge store”, co-operative”, “connective”. 
According to the results of the study, it is seen that almost two third of the participants defined cell as “co-
operative” (41.2%) and “building structure” (29.8%) while the rest, one third, defined it as “ connective” (15.5%) 
“administrative” (5.2%),“knowledge store” (4.8%) and “controller”(3.8%). 
When the reasons of metaphors suggested by the students were examined, it was seen that most of the students 
(18.9%) used the factory metaphor under the heading of co-operative due to the labor division and coordination 
among organelles. Besides, according to the reasons that the students put forward three metaphors (human, family,
world) took place at two different categories at the same time. Since for people, the organs within the body, for 
family, the individuals that make up the family, and for the world the interaction and labor divison among the living 
and nonliving things, they are all considered under the heading of co-operative, for the human and family; due to 
their unification and forming communities and nationalities, they were considered under the heading of “building 
structure”, the world was regarded under connective category due to its connecting the lands and seas. As it is seen, 
though the students suggest the same metaphor on the same concept, they presented different explanations from 
differen points of view, which shows that there are different perceptions in understanding mental images. 
5. Conclusion and recommendation 
The results of this study present significant data on the fact that metaphors can be used as effective tools to reveal 
and explain the students’ personal perceptions on the concept of cell. Thus, metaphors can be used to determine 
whether other topics in biology is understood or not. In addititon to this, the misconceptions in students’ minds can 
be detected by asking the students to write the metaphors that they have on the topic before and after class. 
Therefore, these misconceptions can be corrected. 
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